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PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam Nodaway Lake Dam

State Located Missouri

County Located Nodaway County

Stream Tributary to Canal Branch One Hundred and Two River

Date of Inspection July 12, 1978

Nodaway Lake Dam was inspected by an interdisciplinary team of
engineers from Hoskins-Western-Sonderegger, Inc. The purpose of the
inspection was to make an assessment of the general condition of the
dam with respect to safety, based upon available data and visual inspec-
tion, in order to determine if the dam poses hazards to human 1ife or
property.

The guidelines used in the assessment were furnished by the Depart-
ment of the Army, Office of the Chief of Engineers and developed with
the help of several Federal and State agencies, professional engineering
organizations, and private engineers. Based on these guidelines, this
dam is classified as an intermediate size dam with a high downstream
hazard potential. Failure would threaten the life and property at four
farmsteads located within the first two miles downstream of the dam and
would also cause appreciable damage to four improved road crossings.

The estimated damage zone extends eight miles downstream of the dam.

Our inspection and evaluation indicates that the spillway does not
meet the criteria set forth in the guidelines for a dam having the above
size and hazard potential. The spillway will pass 0.48 of the Probable
Maximum Flood without overtopping the dam. An additional deficiency, in
accordance with the guidelines, is the lack of seepage analysis. These
analyses should be obtained in the future.

Other deficiencies visually observed by the inspection team were
small trees growing on the upstream embankment slope, some deterioration
of the Tlimestone riprap, and dense growth of trees and brush in the
channel downstream from the principal spillway.

Several items of preventive maintenance need to be initiated by the
owner. These are described in detail in the body of the report. Copies
of the report have been furnished the dam owner and the Governor of
Missouri.

Haro . Hoskins, P.EL.
Hoskins-Western-Sonderegger, Inc.
Lincoln, Nebraska

SUBMITTED BY SIGNtb 1 SEP 1978

Chief, En iPesriqg‘pivision Date
! i ; 0"
APPROVED BY JI(JN Ci | 18EP 10
Colonel, CE, District Engineer Date
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SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

a. Authority. The National Dam Inspection Act, Public Law 92-367,
authorized the Secretary of the Army, through the Corps of Engineers, to
initiate a program of safety inspection of dams throughout the United
States. Pursuant to the above, the St. Louis District, Corps of Engi-
neers, District Engineer directed that a safety inspection of the Nodaway
Lake Dam be made.

b. Purpose of Inspection. The purpose of the inspection was to
make an assessment of the general condition of the dam with respect to
safety, based upon available data and visual inspection, in order to
determine if the dam poses hazards to human life or property.

c. Evaluation Criteria. Criteria used to evaluate the dam were
furnished by the Department of the Army, Office of the Chief of Engineers,
in "Recommended Guidelines for Safety Inspection of Dams". These guide-
Tines were developed with the help of several Federal agencies and many
State agencies, professional engineering organizations, and private engi-
neers.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances.

(1) Nodaway Lake Dam is an earth fill approximately 1480 feet in
length with maximum height of about 57 feet. Topography adjacent to the
dam is gently rolling. Soils on the lower slopes are apparently derived
from fine grained glacial till. Upland soils appear to be loessial in
origin.

(2) The primary or principal spillway consists of a reinforced
concrete riser with a 30 inch diameter reinforced concrete pipe conduit
outlet.

(3) The emergency spillway is cut into glacial till on the left
(east) abutment. It has a bottom width of 40 feet and side slopes of
3H on 1V.

b. Location. The dam is located in the north central portion of
Nodaway County, Missouri, as shown on Plate 2. The lake formed by the
dam is shown on Plate 1 in the NE 1/4 of Section 20, T65N, R35W and the
SE 1/4 of Section 17, T65N, R35W. The lake is also shown on the Maryville
NE Orthophotograph (Plate 3).

Lo el 4 b e
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c. Size Classification. Criteria for determining the size classi-
fication of dams and impoundments are presented in the guidelines ref-
erenced in paragraph 1.1lc above. Based on these criteria, this dam and
impoundment is in the intermediate size category.

d. Hazard Classification. Guidelines for determining hazard
classification are presented in the same guidelines as referenced in
paragraph c above. Based on referenced guidelines, this dam is in the
High Hazard Classification. The estimated damage zone extends eight
miles downstream of the dam. Within the first two miles downstream of
the dam are four farmhouses with associated farm buildings and four
improved road crossings.

e. Ownership. The dam is owned by the Missouri Department of
Conservation.

f. Purpose of Dam. The dam forms a 70 + acre recreational lake
and provides flood retardation for the 100-year frequency rainfall event.

g. Design and Construction History. The dam was constructed in
1966. The design and the plans for construction were prepared by the
Soil Conservation Service (SCS), Columbia, Missouri. Portions of these
plans are included with this report as Appendix C.

h. Normal Operating Procedure. Novmal rainfall, runoff, tran-
spiration and evaporation all combine to maintain a relatively stable
water surface elevation. Information was not available relative to
( flow through the emergency spillway.

1.3 PERTINENT DATA

a. Drainage Area - 730 acres.

i b. Discharge at Damsite.

o (1) A1l discharge at the damsite is through an uncontrolled reinforced
o concrete drop inlet pipe principal spillway and a grassed earth channel
5 ungated emergency spillway.

(2) Estimated maximum flood at damsite - unknown.

(3) The principal spillway capacity varies from 0 c.f.s. at eleva-
tion (1083.0) to 129 c.f.s. at the crest of the emergency spillway (1086.0).

(4) The principal spillway capacity at maximum pooi elevation (1087.3)
is 131 c.f.s. Maximum pool elevation is that design value for freeboard
pool level as furnished on SCS as-built plans.




(5)
141 c.f.s.

(2)
(3)
(4)
(5)

(1)
(2)
(3)
(4)
(5)
1v be%g&
(b)
(6)
(7)

reported

R ER)

The emergency spillway capacity at maximum pool elevation is

The total spillway capacity at maximum pool elevation is 272

Elevation (Feet Above M.S.L.).

Top of dam - 1089.0 (SCS plans) - 1089.3 (survey 12 July 1978).
Principal spiliway crest - 1083.

Emergency spillway crest - 1086.

Streambed at centerline of dam - 1037+.

Maximum tailwater - unknown.

Reservoir. Length of maximum pool - 3700 feet +.

Storage (Acre-feet). Top of dam - 2140.

Reservoir Surface (Acres).

Top of dam - 80 acres +.

Spillway crest - 70 acres +.

Dam.

Type - earth embankment.

Length - 1480 feet .

Height - 57 feet * maximum, 52+ at centerline.
Top width - 18 feet.

Side Slopes -

Downstream - 2.5H on 1V down to a 15 foot wide berm and 4H on
the berm.

Upstream - 3H on 1V with 10 foot and 30 foot wide berms.

Zoning - none shown on plans.

Impervious core - none shown on plans but all embankment material
to be clay (CL) as shown in Appendix C.




(8) Cutoff - Plans show cutoff varying in depth from 5 to 15
feet with 10 foot bottom width and side slopes of 1H on 1V.

(9) Grout Curtain - none.

3 (10) Drains - Plans show foundation drain approximately 5 feet
] in depth extending from about % station 6+30 to station 11+10 (sta-
tioning according to plans).

h. Diversion and Reguiating Tunnel. None.

i. Spillway.
(1) Principal.

(a) Type - standard SCS reinforced concrete with drop inlet and
a 30 inch reinforced concrete pressure pipe.

(b) Length of weir - 19 feet.
(¢) Crest elevation - 1083.0 feet m.s.l.
(2) Emergency.
(a) Type - standard SCS grassed earth channel.

> (b) Control section - 40 foot bottom width 3:1 side slopes.

f (¢c) Crest elevation - 1086.0 feet m.s.1. 4

(d) Upstream channel - clear and well grassed.
(e) Downstream channel - badly blocked with trees and brush which

could affect tailwater conditions on principal spillway dicscharge.

. Regulating Outlets.

J
(1) Principal spillway.
(a) 24" diameter gated port (elevation 1075.0 invert).

(b) 16" diameter ASA Class 125 valve (elevation 1053.56) from
as-built plans.

(2) Emergency spillway - None.

Lo g
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SECTION 2 - ENGINEERING DATA

2.1 DESIGN

]
i
!

Data on the geologic investigation, hydraulic/hydrologic computa-
tions, construction plans, and the soil mechanics/soil engineering
report were supplied by the Soil Conservation Service, Columbia,
Missouri. This information is shown in Appendix C and Appendix D.

2.2 CONSTRUCTION

No construction data were readily available; however, it is reported
that the dam was constructed with SCS engineering supervision and standard
inspection and quality control procedures.

2.3 OPERATION
No information was available on the maximum loading on the dam.
A1l spillways are uncontrolled.
No information available on operation of discharge system.

2.4 EVALUATION

a. Availability. The engineering data shown in Appendix C was
readily available from the SCS, Columbia, Missouri.

b. Adequacy. The available data and reported information are 1
adequate to assess the design and stability of the structure.

c. Validity. The available data and analyses conform with
accepted practice.

* ety
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SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

a. General. A visual inspection of Nodaway Lake Dam was made
on July 12, 1978. Personnel making the inspection are employees of
Hoskins-Western-Sonderegger, Inc., Lincoln, Nebraska, and included
Garold Ulmer, civil engineer; Richard Walker, Hydrology, and Rey S.
Decker, Soil Mechanics and Geology.

Results of the visual inspection are summarized below. Photo-
qgraphs are shown in Appendix B.

b. Dam. Rough measurements of the profile along the crest of
the dam and emergency spillway centerline and cross-sections of the
embankment and spillway indicate that the dam was constructed according
to the plans shown in Appendix C.

The dam is covered with an excellent growth of adapted grasses
and legumes.

A few small trees were observed along the upstream face. Riprap
on the upstream slope extended 3 to 4 feet above the water surface.
The riprap consists of a rather poor grade of thin bedded limestone
and some deterioration was noted. No significant erosion was noted
on the upstream slope.

) Surface materials in the dam consist of lean to fat clays (CL or
CH).

There was no indication of emergence of the phreatic line or other
seepage on the downstream slope or along the toe of the dam.

The foundation drain was discharging clear effluent at the rate
of approximately 1 gal/min. A few small seeps were observed around the
left (looking downstream) side of the principal spillway stilling basin
or plunge pool. These seeps extended up the plunge pool slopes about
3 feet above the water surface and emerged through CL material. The
very small discharge from these seeps was clear.

No cracks, slides, or abnormal deformations were observed in the
embankment.

c. Appurtenant Structures.

(1) Principal Spillway - There were no indications of spalling or
deterioration of the principal spillway riser nor the concrete pipe cut-
let. The lake level was at the spiilway crest elevation at the time of
the inspection.

e
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(2) Emergency Spillway - The emergency spillway is well vegetated
with adapted grasses. It looked very good with no evidence of erosion
in the bottom or side slopes.

(3) Drawdown Facility - The plans show a 30 inch R/C pipe entering
the base of the principal spillway riser. Flow through this system is
controlled by a 16 inch valve at the base of the riser and a 24 inch

slide headgate near the top of the riser (see sheet 6 of 22 of the plans).

This system is designed as a drawdown facility to evacuate the reservoir.
It is not known whether or not the gates and valves are operable.

d. Reservoir Area. No wave wash, excessive erosion or slides
were observed along the shore of the reservoir. The east shoreline was
riprapped for a distance of 1200 to 1300 feet upstream from the dam.

e. Downstream Channel. The channel downstream from the principal
spillway is badly clogged with trees and brush.

f. Other. There is an old gully plug or small farm pond about
150 feet downstream from the toe of the dam opposite about centerline
station 4+50 (stationing as shown on the plans). The pond was dry at
the time of the inspection.

3.2 EVALUATION

None of the conditions observed indicate a need for immediate
remedial action. Trees on the upstream slope of the dam, trees and
brush in the downstream channel, and slight deterioration of the rip-
rap are deficiencies which could ultimately impair the integrity of
the dam if left uncontrolled or uncorrected.

}
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j SECTION 4 - OPERATIONAL PROCEDURES g
{ 3
- 4.1 PROCEDURES
{
i The pool level is normally controlled by rainfall, runoff, evapora-
| tion and capacity of the uncontrolled spillways. Procedures for operating
: the drawdown facility are not known.
? 4.2 MAINTENANCE OF DAM ;
!
i The dam is reasonably well maintained. Action should be taken to §
; correct the minor deficiencies noted in Sections 3 and 7.2. j
j 4.3 MAINTENANCE OF OPERATING FACILITIES j
It is not known if the drawdown facility is operable nor if and
when the system has been operated.
4.4 DESCRIPTION OF WARNING SYSTEM IN EFFECT ?
The inspection team is not aware of any existing warning system
for this dam. ;
> 4.5 EVALUATION
f The dam and appurtenances appear to be well maintained with the

exception of some laxity in controlling tree growth on the upstream face
and allowing a few sections of the riprap wave protection to deteriorate.

-
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SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a. Design Data. Pertinent hydraulic and hydrologic data which were
taken from as-gui1t plans furnished by the SCS are tabulated in Appendix D
on Hydrologic Computations. The supporting computations are attached.

b. Experience. The drainage area and lake surface area are developed
from USGS Maryville Quadrangle and orthophoto sheets. The spillway and dam
layout are from as-built plans and surveys made during inspection. There
were no major discrepancies discovered as far as the hydraulic structural
components of the dam and spillway were concerned.

c. Visual Observations.
]

(1) Principal and emergency spillways are in good condition except
as noted.

(2) The emergency spillway does not appear to have ever been used.

(3) The emergency spillway and exit channel are in the left hillside
abutment away from the dam. Spillway releases will not endanger the integ-
rity of the dam.

T d. Overtopping Potential. The spillways are tooc small to pass the
S probable maximum flood without overtopping. One-half the PMF will overtop

‘ the dam by 0.24' for a period of 3.0 nours. The spillways will pass the
. 0.48 PMF without overtopping. The existing spillways will pass the 100-
year frequency flood without overtopping. The results of the routings
through the dam are tabulated in regards to the following conditions.

——— e R

Freeboard Time
. Inflow Outflow Maximum Top of Dam Dam
Lo Discharge Discharge Pool Min. Elev. Overtopping

Y Frequency c.f.s. c.f.s. Elevation 1089.3 He.
100 Yr. 2239* 131* 1085.95* +3.35 0

1/2 PMF 3380 1014 1089.54 -0.24 3.00

PMF 6802 6190 1091.11 -1.80 4.25
0.48 PMF 3000 800 1089.3 0 0

*Data taken from SCS as-built plans




According to the recommended guidelines from the Department of the
Army, Office of the Chief of Engineers, this dam is classified as having
a high hazard rating and an intermediate size. Therefore, the PMF is
the test for the adequacy of the dam and its spillways.

The St. Louis District, Corps of Engineers, in a letter dated
13 July, 1978 has estimated the damage zone as extending eight miles
downstream from the dam. Within the first two miles downstream are
four farmhouses with associated farm buildings and four improved road
crossings. This fact was verified by field inspection.




SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABIL.TY

a. Visual Observations. Maintenance features that could affect
the long time safety of the dam are discussed in Section 3.2.

Hydraulic/Hydrologic analyses presented in Section 5 indicate that
the dam will be overtopped by the probable maximum flood. Under those
conditions, water would flow over the top of the dam to a depth of 1.8
feet + for about 4.25 hours.

b. Design and Construction Data. The engineering data, analyses,
and plans supplied by the SCS conform with accepted practice and are
considered adequate to assess the structural stability of the dam.

There is no reason to question the adequacy of construction super-
vision and quality control.

¢. Operating Records. There are no appurtenant structures that
require operational functions.

d. Post Construction Changes. The inspection party is not aware
of any post construction changes.

>~ e. Seismic Stability. This dam is located in the Zone 1 seismic
- probability classification area. An earthquake of this magnitude is
not expected to cause structural failure of this dam.

(
‘




SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

7.1 DAM ASSESSMENT

a. Safety. The few deficiencies in maintenance that were observed,
a few small trees and minor deterioration of the riprap on the upstream
slope, should be corrected and/or controlled. The probable maximum flood
(PMF) will overtop the dam, however, the spillways are adequate to pass
the flood resulting from the 0.48 PMF without overtopping. The dam
is designed to impound the flood resulting from the storm that has a 1
percent (1 in 100 years) chance of occurrence without flow in the emer-

gency spillway.

¢
;
,
!
j

b. Adequacy of Information. The information presented in this
report is considered adequate to assess the safety of the structure.
Seepage analyses were not found, which is a deficiency that should be ,
corrected in the future. :

. At o o

c. Urgency. There is no immediate urgency to accomplish the
remedial measures discussed in paragraph 7.2.

——— e

d. Necessity for Phase II. Based on the results of the Phase I
inspection, Phase II investigations are not considered necessary.

e. Seismic Stability. The dam is located in Seismic Zone 1.
An earthquake of this magnitude is not expected to be hazardous to this

S dam.
‘ 7.2 REMEDIAL MEASURES

a. Alternatives. The size of the spillway could be enlarged to
‘ pass the probable maximum flood.

b. 0&M Maintenance and Procedures.

S NS

. (1) The trees should be removed from the upstream face of the dam
Ly and measures initiated to prevent recurrence.

L

3 ; (2) Additional riprap should be installed in those areas of the
: upstream face where wave erosion is evident.

...
-
. -

i (3) The affects of the tree clogged channel downstream from the

i principal spillway upon tailwater elevations in the plunge pool are not
known. The downstream channel should be cleared of trees and brush and
measures initiated to prevent recurrence of growth.

ARy
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PHOTO NO. 2
LOOKING UPSTREAM
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PHOTO NO. 5
UPSTREAM SLOPE
FROM ABOUT

STA. 4+00 TO EAST

PHOTO NO. 6
PRINCIPAL SPILLWAY
FROM ABOUT

STA. 7+60

PHOTO NO. 7

LOOKING EAST
FROM WEST END
OF DAM
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PHOTO NO. 8
LOOKING NORTH
ACROSS RESERVOIR
FROM WEST END

OF DAM

PHOTO NO. 9
LOOKING AT |
DOWNSTREAM CHANNEL
FROM TOP OF DAM

PHOTO NO. 10
DOWNSTREAM SLOPE
FROM STA. 3+00
TO EAST




_ PHOTO NO. 11
| LOOKING UPSTREAM
INTO STILLING
BASIN
PHOTO NO. 12
SEEP AREA ON
LEFT SIDE OF
STILLING BASIN
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w. s, C‘dmppei',

’ 8011 Mechanics I.aborsbcrybata, 1& sheets. =+,
Parm 8C5 355, Triaxial Shear“lbat‘nata, 5 sheets., - »«.ﬁ‘é\ ) .
!'om scs 32, Canpacticn aul Ijensiza.tion Reaistanee Report, 7 ahggtn,- £

FOUWRATION MAT=RIALS:

2.

Slaszificaticn: Tals zite is locsted in a glacial till erea. The “cill
oceoure av the sv-fecze cu the upper portion of tke abuiments. Allaviad
materizl mamitizz th2 t11l from about € Station 12450 an the lefs a‘mrt::.-
to atout ¢ Stzticn &+5C cn tha right abutrent. The glacigl till &t tais
site is logged as firm to B4iff end is primerily a CL. Locelized ’ens“
or strete of sandy meterisl occur in the till throughout the investigat
dertt. The %ill in the erea betwveen ¢ Station 5+50 and 6+50 appears ¢
have the highes: coacentratiom of candy materisl. - In test hale 13 at ¢
Staticr 5+75 szady zones vare encountered at the 2 to Y-feot depth ard vi:
T to ].E‘-i"-ou demtk. The zone from 2 to 4 feet is logzed ac SP ex? thz: zor.
2rcm 7 to 13 fest is logzed as SC ard GC. Matariel in the 7 to l1f-root
zore gyprasrs o be quite variszble hewever. Jar satples fram tils zome
rerraseating the meterial from 3 toc 10 feet and from 2 to ib fecs clazco:t
as S or SC-£. znd S¥-SP, respecy :u—uy.

Ths 21luvial —aterial renges fruc e few feet thick on the lower rortior ol
he leit obutrznt to a maximini thickrees of about 30 Zeet et € Staiica
8+20. Tre zlluvium cen he separetsi inte fexr gemeral classes as folicwr.
Tas surface 2 cr 4 feet in the floodpliain is lcgged es iy ML. Onm iz
~ight side cf the chenxmel £ zone of high plastic" ty Cl, or CZ tmderliess *n-
L. Tuie zonc of elluvimm is represented by Scxplies 6G3W35CT =il 4305323
facze) irca test hole 6, and by Sexplec £3W382L {core: sxd 3372l irar
segt cles £ snd 15, respectively. A zere of soft el orriun. wierlies the
£iyn, CI =23 CH zoze fram sbout the 10 to Zz-Pfool deptii in teel koie B,
"Mis scPL zopz cppears to be continucuc frem about ¢ Biation T+25 to aboui
¢ Station 10+30. The thickress of tkis zore rangss f:om stoud 5 1eet ioe

» . -
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.t ' $ 2 -- W. 8. Culmr - 6/2h/63 e T
R S Reys Decker : el
it . m.ssmn'i ur-oa, 102 River Tributaries, B:Lte N:. 0-3 ‘3 St

. B ,,,___'
BN

MENER com Sampla 63W359h represents this zone. The aoﬁ S
-.'_'.v' mmmmmﬁll,exeeyttwmareaatistaum:t :
7. %7 400 'where ™ a?-tadb “Zone of stratified ailts, clays, end fine sands vere
' %q) A xom this zone (63W3596) ¢has- ;
f'ew,?*ﬂ“’”f;*“’ "”~"’-"1.'*‘~ :"m” e
""f"‘ " & "ep/n:,.. f’

o (2L .Y

i N T

movcmmtinthezomu:ﬁmalluvialm.and S e
‘CE was in the range or"rtoBblcws ver foot. These tests, although™
above water table, eppear to represent saturated material. Undisturped -
semples fram 2 to 3 feet above the zone of blcw count had a moisture
content in the range of 2k% vhich is at 87% or more of theoretical satura-
- tion. The density of the materiel ir this Zone as represented by Samples
. 6373825 and 63W3825 is about 95.0 p.c.f. The mstural density of this
material appears to be within 5 p.c.f. of moximom Standard depsity based
on & comparison of samples with similer gredation ari plasticity from the
bmov erea. =~ )
The zone of aoft CL has & blov count of Jt or less blows per foot. Orly
one blow par foot was recarded in this zZone in test hole 5. Core Samvle
6373594 frar tihe soft iuvial zone hsd a deasity of zbeut 94.0 p.c.f. to
IT p.c.f. Tolp is a sarnidy CL osnd the neturz’. density apoears o be in th:
' rengz cf zbout 85% of Stardard Procter.

The stratified szniy zone wnforiying dhe soft OL zoxe in test 2ele J hec
, blew ceunt of fre= 6 to 11 anml Glhe LLow cowmt within Bhe Uil is genmsrall
- "~ " -
o ; in tk2 ronze of § to 13 blew: per foot.

e _ A cocxe sample frou the 19 o Zi-lco?v depid 1:1 test wle & we: frcw a ons
of CL logged =s gligntly firm. & blowr count test 2xoui wais zeope ghowzd §
blewe ter foct. Tas core ki e density of from 37.7 p.c.f. 2 1 p.e.l.

4 The zalerizi is s high pilosticity CL. The weonfincd -c“p"ess-lm. sirength,

‘ ' the jreconsolidesicn prescurs inicoied T-r Cho consclildcticn teat andi tre

} Zepsra] spreararcse of the naterioel susgsst that tha zom2 rcpmse- 20 by ,
{ Shis ccre mey actumlly Lo Il rovher thic alluviv:.

i cC. Shez.r Stren~th: T2 shoor zorzegtl of $he vorious {omdzbicn motariclis e=
= ndicsted o triczizi test: cn wndisSurbeld scomles gr: 28 follows.

’ pd - ol S e R L) - O3 7% -
% ’; 1) § = 21°%, ¢ = €0C p.s.f. for the bigh plasticisy, iz, aliuries,
»t :

g . - - - - - -

¥ ; 2) g =i18.%8%, ¢ =175 p.e.2. Pfor th: zoos lezrsd oo ocori allurios.

tod ’ ™

* 13) =12, ¢ = 387 p.c. considerel T remeoswrh 1le wlinimum stoonil
i cf tra fimm, glect

. Based c¢n ticw ccuat tectr, the stratified a2lluwrill gona, . skt in dess
» 20le 5, is expecield to bhrove sheier stien~th eguiwvoient oo thus dbhzined ea

2 g

Gample 6313563 (ti1l).




L %7 D. Ccmsolidation: Consolidstion teste were made on core 8

e ¢34, B, vulpﬁpper - 6/24/63‘
> Rey 8. Dacker- -

A Bu.b.j Miszourl VP-OG s 102 River l‘ri'b.ztariea, Site No.

alples 639359
- - 6373593, The consolidation estmste a‘b the conduit location (t 61-90}
SEI g L 'repurteilla.y J.B,:" 96 .. 7 i ‘;'_ iy o it f’i-:?ﬂ”f ¥ r S
T Total comlidatim fm‘ the noodpldnucti e T) estmatad:s.toﬁ:;l ;i
. . , ,u;;_,\_,-q'_., - B RS ,-—:, -"Wh ":';4" S
(l) ‘metm.nzoneutsm-tacem‘viube 1s¥gely removed of

o . . , . end compacted diring. sitemtim, the:e.tnre, tha cmolidztion

(2) !meﬁmCLorcxalluvialzmehasaralatimlyhiahdensity The -
coasolidaticn potentdel of this material should rot exceed thet of -l
borrow Sample 63W361l5. Tre test density of 6W3EL5 was 95.5 p.c.r., :
vhich 1s ebout equivaleni tc the naturel density of the material in
this zone. Borrow Szmple 63W3615 is a high plasticity CL that 4s
caonparsble to the meterial in this zone. The corsclidetion poteatial
wnh..nthef..rmCLwCHe.lJmielzonelmﬂerthe prcposedloadd.ngia
estimated to be 2§ o about 0.2 foot. e

(3) Sample 63'.:3-@, is considered remsanta*i?e of ke 3oft cL auuv-:.u
2032, Cousoclidaticn votentiel within tkis eone vnder the 'c:ropased
loading ie echimste? to ve ebout 8 parcent cr 0.€ foct.

(&) T preconsclidotion precrime o tao $211 ag showp by Szopis 6373607
is in exzuzn of ta2 yropocel logi; therefor:s, the till is cousiiered
et incczrucoiboe.

v5) The tlov couat in *‘hﬁ gorotidicd sild, cisy anfd fine sl isver it
t25¢ hoic 5 iz guilte algh ard this sone ie alsc comoiicr:zd £z ineom-

; rrecsibls.
ik avion wiitlhin the Slocdpizin reebica iz ectizsiad € b2

ck
Q
? ot
£
0
)
ln
o
1]
'_l
”]l

t
! Z. Ferpeeu lity: Tou pammecztIility of o3l muierials, except dre relsilvel;
: clezn sinta (ST-2 exd S-ET). Lo exmezoeted to t2 wery low. Resad on hlL
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end a 20-foot berm at elevation 1050.

B. Dovnstresm: 2 1/2:1 sbove with a 15-foot berm 8t elevation 10 6u
exd & G:i slope below tke perm.
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T - Shdéar Stress in Pounds per Square Inch

$C3~355 (Rev. u/9%9)

U. S. DEPARTMINT CF AGRICULTURE

SOIL CCNSERVATICN SERVICE

Stress in Pounds per Sjuare Inch

SOIL MECHANICS LABORATORY, sample number [ /78 7<
. D TRYAXTAL SHEAR TEST DATA
Project L02_QJysr mioumpTassEs Location sSSoe 2]
Moisture-Density Data Specifications:
Standard C3J Max.y pcf Specimen:  ,, Max. o B consolidated [ oraired
Modified (O3 0pt imum : Height =2- "Size< /6 3 unconsolidated B undrained
Curve No.___of ___ Moisture ________ % Diameter -4 " material
LL.A Pl . 4Y cllaass .QL_ZG é—-’h‘:& =2 undisturbed and Tested at: & Natural Moisture (3 Saturation
% Finer Th“":o'oozm.—o'oosm— 200 £ Remolded and Tested at: ___ % of () Standard (I Modified
Other Factors Affecting Shear: with we $ which is
$ Dispersion _2Y _ssalt | — Lower than (3 Optimum CJHigher than CJ saturated
Other: Optimum Opt imum
Scpock  arTra Test Data
. lidati ] nter
0r¥ s Moisture Content Lateral | Consolidation |Stress strain ! .e ?al )
Oensity Max. Pressure Data at at Friction Unit
V4 ory start | § sat.| €nd o orig. | Final |Failure| Failure ¢ Cohesion
pet Den. 5 Start b i €, e |-G £ Tan ¢
'y 2727 1% 212724 0 | 7501 32] 92 é
82 11.5¢ 12291989 125.¢]| /o0 _|.7501].-7050] A6 | 40 / 4:'/: L2 psi
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< = Shear Stress in Pounds per Square inch

« S, DEPARTMENT OF AGRICULTURE

"$Cs-355 (Rev. 4/59) U
SOIL CCNSERVATION SERVICE
SOIL MECHANICS LABORATORY. Sample Number 2855
.. TRIAXIAL SHEAR TEST DATA
Project Location
Moisture=Density vata Specifications:
Standard O3 Max.y ——___ pcf Specimen:  Max. C3€onsol idated S Orained
Modified 3 0ot imum Height 3.0 . Size <#/0 C3 Unconsolidated ([4ndrained
Curve No.___of _ - Moisture ________ % Diameter 1Y _Material

L.L. g% P.I, 2¢& Class &£ Gs&[.&
% Finer Than:0.002mm 2.0.005mmI< 42002

&0 undisturbed and Tested at: J=J Natural Moisture (C)Saturation
3 Remolded and Tested at: __ % of (3 Standard CModified

othe.sr Fac?ors Arf:ctlng Shear: With we $ which is
$ Dispersion __ 2/ _ssalt ___| — Loser than CJ Optimum CJHigher than ) saturated
Other: Opt imum opt imum
Test Data
. é Consolidation [Str 4 nternal
Dr).r 5 Moisture Content |[lateral ! €SS | strain ' rerna .
Density Max. Pressure Data at at Friction Unit
v4 ory start | s gat. End o orig. | Final [Failure| Failure ¢ Cohesion
3
pcf Den. 5 | start 3 & & [7n-%] ¢ Tan @
£-7 F08178-7 1309 | O 1.6355 isi3 1 30 ¢
/.39 179 |32.7]974|34.2] Jo 9299 %e8] 237 | 50 | . S5si
138 192 |34.5) 762 133.5| 20 |942/).€87/| 295 ] 3.0 80O ,5¢
[ 45 V)48 130719758 |30.11 30 |8484].8/7 | 39| 30 | tan ¢
Ul_ 5’3 in Pounds per Square inch
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T = Shear Strass in Pounds per Square Inch

U. S. DEPARTMENT CF AGRICULTURE

SOIL MECHARICS LASORATORY

SOIL CCNSERVATION SERVICE

TRIAXiAL SHEAR TEST DATA

sample wumoer (3173613

Project (02 RverTm4. Site C- 3 Lozation Missour:
Moisture=Censity Data Specifications:
Standard tz/ Max.y 2060 pct Specimen:  ,, Max. & E=Tonsol idated 3 orained
Modified CJ Opt imum . Height " .Size < /9 [ unconsolidated = Tndrained

Curve ko._/_of ___ Moisture

16.5 3

0iameter &% Material

Ll 5P 0. 27 ClassC L 6 L6

X a )
$ Finer Than:0.00Zmn‘_:/0.00SM-ﬁ_iZOOZ_Z.. o Fenolded and Testes at: D55 of Er-Standard
Qther Factors Affecting Shear:

T undisturbed and Tested at: ) Natural Moisture ([ Saturation
ClModitied

: with we $ which is
% Dispersion 3 Salt (3 Lower than 3 Optimum  CJHigher than eiaturat ed
other: Maldsd o¢ Scdurdatien Opt imum Opt imum
Test Data
. nsol idati 3 nt
Dr¥ ] Moisture Content Lateral | Conso dation |Stress Strain { .err'xa! .
Density | Max. Pressure Data at at Friction Unit
vd ory Start | § gat. End c orig. | Final JFailurel Faiture ¢ Conesion
3 -
pe’ Oen. $ Start $ eo ef -G (3 Tan ¢
G9.61 54.2 | 24.3 ] 97612401 /O |cezs| 6425 2] 5.0 ¢ us
99.8 1 99.2 {243 | 9761 233] 20 |.¢6251.412,| /7281 5.0 A 2| 2o
0051 94.8 1242 | 925 |1229] 3O |.¢521].5¢47| 2/2 | 5.0 = 450,
Tan ¢
7,9, in Pounds per Square Inch
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HYDROLOGIC COMPUTATIONS

1. The Mockes dimensionless standard curvalinear unit hydrograph and
the SCS TR-20 program were used to develop the inflow hydrographs (see
Plate D1). The inflow hydrograph for the 100-year flood is taken from
design computations furnished by the SCS on their plans. However, a
100-year storm inflow was generated by the consultant using the TR-20
program and it compared closely in regards to peak and shape.

N ——————— e -

a. Six-hour, 100-year rainfall for the dam location was taken
from NOAH Technical Paper 40, which compared closely with the furnished
SCS value. The 24-hour probable maximum precipitation was taken from
the curves of Hydrometeorological Report No. 33 and current OCE direc-
tives furnished 3 August 1978.

b. Drainage area = 1.14 square miles.
c. Time of concentration of runoff = 25 minutes.
d. The antecedent storm conditions were heavy rainfall and low

temperatures which occurred on the previous 5 days (SCS AMCIII). The
initial pool elevation was assumed at the crest of the principal spillway.

e B s o b i -

e. The total six-hour storm duration losses for the 100-year
storm were 0.92 inches (SCS) which is a 0.23 PMF storm. The total
-~ losses for the 24-hour duration 1/2 PMF storm were 1.2 inches. The
: total losses for the PMF storm were 1.3 inches. These data are based on
SCSIrunoff curve No. 90 and antecedent moisture conditions from SCS
AMCIII.

P

f. Average soil loss rates = 0.05 inch per hour approximately.

2. Combined spillway discharge ratings used were SCS design computations
(sheet 1 of 4 E-20552-H) for the principal spillway. The emergency spill-
way rating was developed by extending the SCS design computations. This
L was done using the concept of critical depth in the spillway control sec-

. tion and conservative head losses through the spillway entrance section
3 (head loss = 0.25 Hv), where Hv is the velocity head at the spillway con-
n trol section. These computations were compared using the SCS design
¢! computer program for rating and routing earth channel emergency spillways.
- § The results compared reasonably. The flows gver the dam crest are based

1 on the broad crested weir equation (Q = CLH 3/2), where H is the head on

4 the dam crest; the coefficient C, which varies with head, is taken from

® the USGS publication "Measurement of Peak Discharge at Dams by Indirect
i‘ Methods: Book 3, Chapter 5, TWRI".
.

— e &

3. Floods were routed through the spillway using the TR-20 program to

determine capability of the spillway and dam embankment crest. The storm
. rainfall patterns, inflow hydrographs and routed outflow hydrographs are
¥ given on Plate DI1.
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